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ifc, ±IE5t (Al) <r>it&V3&Tttt (A4) -cmZtiZfrTMjkZ^-tZ V U X ( 
2 - 7 jl — )1>* 7 >j >) Y'Jv^A (Tris(2-phenylquinol ine) iridium I ttTI r (ph 
q) h^-th) -pf-f^WLT^ iv> 0 
[0 10 3] 
lit 2 4] 




[0 10 4] 

^ (A4) *<OR 5*3*0*1* 6 l±**ljjC^\ ^ny»g?t/;liiM^^o R 5 £ 
J:^R 6 Will*, -Cn H 2n + i (n = 0-10) , 7x-*i, 

, ft7i>| s -CN, -N (Cn H 2n + i) 2 (n=l~10) , -COOCn H 2n + i 
( n = 1 ~ 1 0) > -F, -CK -Br, - I, -OCH3 , -OC2 H 5 IT^^T 

[0 10 5] 

±ie^: (ad (nit&mwTttt (a 5) x-mznzfri-mikzm-tz t (2-7 

/ >J >) ^'Jy-^A (Tris(2-phenylquinol ine) iridium I Ir (phq) £ ffci - 

[0 10 6] 
lit 2 5] 




• • • (A5) 



[0 10 7] 

±I£5t (Al) *>it&VB*H r U}£ (A 6) t;f^n&5HPflliI£W-f & b 'J x (2-t- 
J 'J >) -f'Jv^^ (Tris(2-naphthylquinol ine) iridium : I r (Naphq) 

mtE# 2004-3044738 



mm 2 0 0 4 - 0 7 9 2 1 6 ^- v : 14/ 

[0 10 8] 
[ft 2 6] 




• • • (A6) 



[0 10 9] 

±fe#§ftK-^> Yi)m-fZ>itf$M<n\£- 520nm-680 nmX-&& 0 
[0 110] 

5, **h*t*h %± K-/*> his .tyffflfft K-/n*> h <7>iSfg;£5f T-M (LUMO) £ 
iO^iSS^^T-flii (HOMO) Wi^^-$ii^t@fl)4„ 
[0111] 

H 1 xmWLtzXn *-,M&3|JS 4 tm&) K-/<> h t (±|bJ— ^l-fcJB v*T v>£ 
46, 4«HOMOU^H0 tttfi*} hOHOMO 2 

[0 1 12] 

H2 tc^-f J: ^ Wfe7fcf&7t^ 5 U£>^T(±, (M K-^> b^HOMO l/^^H 
1) < (ilfi)K-/0 hOHOMOU^^H2) < (* X h UH<^ H OM O ^ H 3 ) 

[0 113] 

ttf* U y vit^itm 6 [z&^xwife&L^-f < & *k * 1^ y v ymitm 6 ^-r^o 

$m&±£ L/J ? oT, *-;i^^)f 4^W-fe^^5(I^£#S£*l&*-;^ 

^±^5^7!> ? Wfeft3&7fcJ§ 5 U & v>TmT-t 1-£ - <h U J: «9 Wfeftf&ft/S 5 cofffeft 

> 6 X<r)t V y "Jit(r)%-J&&mzik'<xn <%2>Zt tm± 

[0 1 14] 

-<7)it£\ W-feTtH*^ 5 T^-t^Wfe^^ t * \s y Vit^itm 6 7^1- & * > 
vftO^Kt^itti, 100it2 0- 1 0 0 k44. LZ-i^o T, H 1 O^TUsE L ^T-i± 

[0 115] 

5^*X h^fl-tc V-y°2tiZ>m&) K-/<> hi: LT. * 1/ > v-feftf&ft 

[0 116] 

6 ^MiJfcf^ft^ UtH^ L , -TT-feftS&ft'S 5 <F> * X h ttfWi 1 co * x h tmuffl^ 1 , 

L> >*ffe7tf£M 5<o*x h*tf : H~ K-^fr&Mfl* h75^1 offiKj K-^°> h 

uffl^ L, Jr vy >itm±k) 6 o*x M«2w*^ hMf : fu#m L, * u> Vit& 

t±JliE# 2004-3044738 



mm. 2 0 0 4 - 0 7 9 2 1 6 ^- v I 15/ 

> 6 <7) * X h #f H= K - 7' $ <l & tf ffij K - / « > h **s8 2 Ottlft K - / O h U ffl 

[0 1 17] 

[0 1 18] 

0 3OtfELW@ 1 OtiE L-SRT-t*** £l±. Hi 3 W^fejfcfSjfcB 5ai3i 
CF* U > vftf&ft© 6 a ^'H 1 <oW tLTfcfgftlS 5 £ i U > V7tf&*^ 6 t jffi £ 

[0 119] 

* V > > jtJS 6 a (±, >* jfef&^ig 6 co * x h tt^UMIft K - > Y & 
V-7Zi\tzm$L*^-t%>o * U > vjfcf&jfcJg 6 afiO** Mffl-U K- 7*£ tiZ>-ffiBh K- 
/<> MCli, *-;Hft^JB 4 Ufl3v><9*L£N P B. ^7>>if;!il r (ppy) 75 ? fflv^ 

[0 12 0] 

* U > v 'jfcf&ftJg 6 alt tfijx.(i\ hSfl-tcJtLTlfejtK-^O h <n 6 . 
[0121] 

[0122] 

^t®6 a, bUn. f&jfeK-'O hiSct^B* K-/n°> hO^f&^^-fLit (LUM 
0) isitffcffittife^HMftjtt (HOMO) O^M^^-ittefc^-f <, 
[0 12 3] 

H 3 -Cft9J L J: -? *->Hfr3IS 4 fcffiflfr K-/<> h t ItWl— ^X tz 
*-;H&^|JB 4OH0M0U^*H0 tMfl* K-/*> hOHOMO 5 tliPl 

[0 12 4] 

@4i:^tJ;Ti:, * u > -✓^tHjtJB 6 a is^Xli, mit K-^°> b <r>H 0M0 l"* 
^H4) < (Mflft K-/<> HOHOMO U'Om 5) < hMftWHOMO^I'H 
6) ^HI^J&^-^o fti-fnoHOMOl-^^CFILT, I (*^httft«H 

OMOM*H6) - (aiK-^">b«H0M0^^H5) l<0. 4eVOB8#t 
I (iiK-^*>hOH0M0U^^H5) - (H*K-/OFWHOM0 1/^H4) 
|<0. 4eV«iiU i Mt^o 
[0 12 5] 

<?-*U;:J: »K *-^$i»3£Jg 4 u> *>**|&jtJB 6 a Utt#&Sftfc*->Hi, * U > 

6 a ^MiiL^-T < , i3 0ffeMti5 a UPJit L^i"V> 0 ^co*§m> « 
^-fc^-A'fc^flPfeitlfejtJB 5 a i:^i>Tff^L^t< & «) , tffeftlfeftJg 5 a 

$n-S*-^o^8B«-75**U> y3fc%*B6 a K jo^T^T-i: C <h U «fc '9 * U 

^T?3 < 4- & £ t tfWisL Zfi&o 
[0 12 6] 

* U > VTfcf&ra 6 a * V y V7t«7)Sfiffi fc fffe^lfe^ 5 a 7i ? f£-t 

-S^fe^aSJSPfcOJtti, 1 0 0*t2 0 - 1 0 0 L/:#oT, H3<?)tf ELS" 

[0 12 7] 

mSE#2 004-3044738 



mm. 2004-079216 



^-v: 16/ 



fl-U K--/§ii5i» h t LXC B P7&*fflv»<bii& 0 <-nt-«fc 0, Wfe*%*IH 

[0 12 8] 

WT, 1 - 8 U43^T(±, Wfe*%*S 5, 5 a J: tf* b > ->*jfcffe*E 6 , 6 

[01291 

&ts,mmmi-3, 7 ioxr/itnmi<r>^wEhm^-izis^^xii, i 1 wm^Bi 

co^tlE LS-T-<Of#ii^^L, *->H£AJ§3<7>JJgJ?(i 1 0 nm, * - ;utfti£Jg 4 OflHJ? 
(±5 0 nrru Wfeftffeftlg 5<7)M)¥«± lOnm, * U > -✓*5fejtJB 6 <7)fl£l?(i 2 5 nm, 
m^ii^ 7 tfXHIlf <i 2 0 , if-i±A18Wi)|!il nm, Pl5ft9Wllf(i2 0 0 nmt 

3b & o 

[0 13 0] 

E Lflf^Oflliifc^iU *-W13WiSlil0nm, * - 4 <7)i|J?<± 5 0 

n m. * V y 'JitWtitt 6 a Oll|l± 1 0 n rru Wfe^fef&jfe® 5 a toWkW-lt 2 5 n m> ft 

=F-mmm i <nmm*2 o, m^xm snmma 1 nm, &«9<ojiisi?{±2 o o nm-c& 

[0131] 
[0 13 2] 

mum 1 ) 

8 0 nmX/N' y ?(c«fc *)tfML£ 0 RIS2 «Lt#7XS«l * ^tt^JiS «fc tm* 
xm&Ltzfe. \ 0 0°CX \ 0nmX±.^<- ? Ltz 0 ?:<Dfe, UV/0 3gfei££fTV^ 1 
x l 0" 4 P a JrF$t?«ELfcJ*a&#***>«rtK-b? h L/c 0 
[0133] 

*->W±AJB3 tUCuPc SrDSLfc^, *-^84 t LTNPB^I* 
[0134] 

CBP*-t^b#fl-tL, Ir (phq) SrS&ft K-'<> h t Ltt U > vftfl 
#*6*5&JSLfco Ir (phq) li, * U > 6 Hit UMf?5 ? 6 . 5 % t3 

[0 13 5] 

*^T% '^IfriiJg 7 t LTTie^ (C3) -C^Sn^^TWSSr^ri-S h 'JX (8- 
tKn + y + yjfM T;i/§ — -^A (Tris(8-hydroxyquinolinato)aluminum : J-^.T> A 
1 q tfo-tZ) ZMf&LtZo '^HXmS t UL i FHML, P£® 9 LTA 1 

mfiTxm±Lfz a z<n&%=*m 1 u^-r 0 

[0136] 
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mum 2) 

mmm2-?li, ^lCtv-C, ft£i&AUTBP£ K-^-tSi: tt-1iJttK-/< 
> h t LTN P B £ K-y L/Co TBPfcitfNPBIi, Wfe^ft^ 5 UtfLTffcfR^ 

ji t -tii-f<i2%ijj:o f i o 9&U&* x n \z v-rfLtz 0 *<r>m*$kifoM i trat^a-c^r 

[0 13 9] 

(Hifew 3 ) 

mmm3xit, $mw2iza\.*x* ft aictb p^j; if n p b & k — * ft ') 

TB P& J:^ri/> £ K-7°L^o T B P & X XffrfV > ti, Wfe^ffe*® 5 U*t 
LTffcW7!> ? -?-ft-rft2 96i3<tO f 1 0 J: -9 IZ Y-~?Ltz 0 ^r<D\miMMM 2 t m 

[0 14 0] 

mmm 4 ) 

<7)ffMftU> C B P h+tf : f t L, Ir (phq) *5&*K-/^hiL, NPB* 

mm h~-'*> V t LX* V> VftteitM 6 a «L/: 0 Ir (phq) iJilfNPBIi 
* * U > VftSSftJg 6 a lC*t L Tf£?ft W-?- ft ^ft 6 . 5 % £ «fc 1 0 % (I =5: & X 7 IC K 

[0141] 

tU>yM*i6a^MU:ti:, ffc^l&A*** h*t* : R U TBP^MK- 
h- i: LTffe^Mi 5 a fc^JSLfco TBP(i, tfeM*i 5 a CWLtM$ 

(**fefl| 5 ) 

*ifc«5"C<i. tC*v>T, Ir (phq) Ui^NPBiCBPi: K-'/t* 

ft^ 1 ?^ Ir (p h q) & £Xf fr? U > % C B PK K--/Lfc, Ir ( p h q ) & «fc V s 
)Vf\s>{±^ * U > y'M*i 6 a Ctt LTfrflt^A^n^n 6 . 5 X Xf 1 0 % IZ & 

[0 14 2] 

(**&#!) 6 ) 

5&Sfc«6"C«:, **fe$l4 Ir (phq) Ui^NPBiCBPi: K-^t* 

ftfr*)l-. I r (phq) ^i^'I r (ppy) fcCBPCK-ZU, Ir (phq) 
iJitri r (ppy) it. * V > V%%1tm 6 a LXfeffi^tf^ti-Ftl 6 . 5%&£ 

o 

[0 14 3] 

(Jfc«fl 1 ) 

HtfSm 1 T*(±, ^gifetf!) 1 Ui3V»T, CBPUIr (phq) £ K - * ft *> ») HA 1 
q^-tXhhLTTES: (D5) -CSE? ft* fr^fcit (2- (1, 

- 6- (2 - (2, 3, 6, 7-f F7tKD-l, 1, 7, 7-f 
-III. 511 -*<y % / [ i j ] +y "J v 9 - 4 )^) 3-7-=-)^) - 4 H- tf 7 >- 
4 — f U r*>) ^D/OVi h- )V ((2-(l,l-Dimethylethyl)-6-(2-(2,3,6, 7-tetrahydr 
0-1,1, 7, 7-tetramethyl-lII, 5II-benzo [i j] quinol izin-9-yl)ethenyl)-4H-pyran-4-yl i 
dene)propanedinitrile I WT, DCJTBt#t4) H'-ZLfco DC J T B (i, * 

\y>^it§%itmeiznLxmn^i. o%u^*«t k-^l^o -€-oflti±n*s<50 i 
kPii:*ft-etlSEL*?tftiiLfc, 

[0144] 



ffifiE# 2004-3044738 



2004-079216 



^- v : 20/ 



[ft 2 8] 




[0145] 

(Jttfcfli 2 ) 

[0 14 61 

(iHffi 1 ) 

mmm i - 6 & <t vjtiew i , 2 tm^h Lfct«EL it T-<o#&:ft#t$ £ $05e l fc 0 ^ 1 

K^Jfcfll 1 - 6 *5 X tfit&m 1 , 2 L ^^T«E L ^T-^flfiS, #1 (Dum-a x 

itm 14 if J ^IS* * * o 

[0 14 7] 

^Jl-6T^I!LfctfELfm tU>vMI6itl±6ai:i r (phq 

WJ2, 4tC£v>T(i, |&:3fc^J&*;M6K|p]±Lfco 
[0 14 8] 

(4, W&it\i-?&mt*\s>i?ft\£-?%imt<D}£tf¥-ffiit2tir^2, 0 Ztili, 12 
£> «t Zfm 4 T-gftiB Lfci^i:, K-'* > h * Wfeftffeft* 5 * (4 * V > v ftJif&jfc 
H 6 a K — ~f~t 2> Z biz£ I), *- ;l/7& ? iii§ L^"t < & *) , 1*- )V ti)^£-f Z> 

fig «f b L tz tz 46 -e & & o 

[0149] 

0 5U\ SEffittl, 2, 4 £> «tO f Jt««2 -Cf^iiLfc*r«E Li^HtStM^^ 
* M1^£7F1-|H-C&£o EI 5 <7>^$ft £i7t^S^^ mm*±<F>$L%:*7F-t „ 
[0150] 

tr-*£*-t£ 0 *»J2 o^t«e 6fe7t£#&-t-&c t 

[0151] 

■Cf^»L^«E L^{ii3v>r(4, W-feTfcfciW P> VTtw^^M^^v^'- 

?£*r-f£o fniao, nafcun^iaiE ls-^-<4, 6fe7t£#§i-£c 

[0152] 

(«#J 7 ) 

mt£#2 004-3044738 
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[0153] 

(M 2 ) 

7 -Cf** L^rtiEL KT- ^ & 14 £ iUJ ^ L tz a Eg 6 t± , NPBK- J5t 
4: * u > 6 <n&it M-9 X th'ffejfefe ( C I E <n x ffi) ojJUSwiffl^ig* 

u>v*n*»S6oii*tr-^5ie<7)Jt*i«i:o f c i ewxIt^^o *ttt±wfe*%*e 

5UK--/UNPB WjftJg-C-ab £ o 
[0154] 

H 6 {C^-T «fc ^ U, N P B OffcfS^ 1 0 % fciSx. £ fc * l" > vlii 6 OJgSv^jfc fcf 

[0 15 5] 

(^^J 8 ) 

^»J8-e{±, **feffl4 Ui3V>-t\ + 1/ > yjtMi 6 a Cit Lt N P B 0 
[0 15 6] 

mm 3) 

1"[UT?£>&o 

[0 15 7] 

l!7co*afi&(i*U>>±3£:)fc/f 6 a <7>f£jfc tf - * 56S£ 1 0 0 Lfc*#£-oWfe3£§£5fc 
^5 a <7>%yt\i it teXXfC I E©x|T^4. ffittti* U > vjfcf&jfc® 6 a (C 
K-"/LfcN P B<7>«Ue-C**o 
[0 15 8] 

17 1:^^11:, NPBO#Wl 0%*ix^tffeM*i5 awffiv»»*e 

[0159] 

(^Sifcfll 9 ) 

> h £ K-y*rtcWfe3fcl&jtJg 5 a KffiJft h t LTC B P £ V--?Ltz 0 C B 

Pi±, Wfeftf£ftJ8 5 a KitLTflcStWl 0%t44J:ii:K-7'Uo -e-Oflfeti^jfe 

[0 16 0] 

(H»J 1 0 ) 

mnm 1 o-cii. ^j&#0 4 u&^-c, wfeftfbte 5 a umi* k-/<> h t l-ccb p 

*K-7Lfco CBPli, #fe:)fcS§7fcJl 5 aCMLtft:»n 0%C44J:ii:K-7' 
[0161] 

(Jt«e« 3 ) 

Jt^c0U3T-(i, ^jfc1J!19Ui3V>T\ ff-fe5tl§7t® 5 ai:»ftK-/0 h t LTCBP* 
V--7-tZitt> 0 J-Wfe*lfe*iB 5 a (CffiBft K-/<> h t LTNBP £ K-7Lfc„ N B 
Pi±, WfeftfSft'S 5 a Utt L TfMI W 1 0 96 t «fc ^ U K--/Lfc, -€-comii^*& 
159 9 tliJC^-e^E Lf^^iLf:o 
[0162] 
(^ttW 1 1 ) 

mmmi lt-ii, 1 u^-c, fffe*5i*e 5 cnu k-^> htcb p t k 

-7U tU>vM^6C^K-/OhUTI r (Naphq) 

i»)K-A"> htLTI r (phq) £K-7L£ 0 C B P t±, Wfe*«*« 5 U*t LX 

HifE^ 2004-3044738 
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1 0 96 1 & 2> «fc n (C K- ~f Ltz 0 I r (Naphq) io «fc CP I r (phq) !J, 
+ 1^ > v &Jt%:JtF) 6 (li-t L Tft:fS^3& f -:-^-?ii 1 %ti J: If 9 % b & £ n t- K — 7° L £ 

o ^c<r>\mmmm 1 £fe] i;^i£-e«E l m^-^im Ltz 0 

[0 16 3] 

(ltOTJ4 ) 

[0164] 

<M4 ) 

mmm 9-1 1 & <t TO^mi 3 , 4 -r-^^ l ^tt e l ^T-oi§7t#i4 * iij^ l £<> ^ 

[0 16 5] 
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liizil), tl/> 6 a O * x h HOMO^^t feftffcjfeE 5 a 

a ^co * - ;U coi£ AS^Jn-T * fc T? & t # x. <b ft Z> a 
[0 16 7] 

3S/Ksffll 0T'(±, * U > v'feftfgftfj 6 ai:NPB7) ? K-^$iU:U:J: 0 , 
Ui)^? > 7,<F> & ^&&iti) K %hfttZo 
[0 16 8] 

1/ > v fe*H^£JB 6 (T> * * h *tfl-<^ LUMO^k Wfe^fclfejfe® 5 OMfft K — > h <D 
L UMO V<)Vt i)m Zx-*)V3?-m*Lt1Z:htztb. ffeMiiS^Wt^oaXfi^ 

& ; s ; >f *° - 9 ttfl-T-* & o 
[0169] 

Hifcfll 1 1 T-ti, XVyV&ffl&XM 6 a {iMfl* K-^*> h- t LT I r (p h q 
[0 17 0] 

(^ifcfll l 2 ) 

mmmi 2flt »jtAO*«EL*T-«:ft«Lfco 5<*>** MlftH 

TCBP S-fflv^ Sfcft K-'O h t Lti*»Mft1?*4 F I r p i c *ffiv>fc 0 F I 
rp i clt WfeTtH^:^ 5 HitL-Cft:«W6. 5 «fc d U K- 7Lfco 
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[EI 2] 91 <r>nM<r>ft*WUZi&Z>mi&E LS- : f-C-£it£*-»'lwji^> W-fe7tl§^ 
. #Xh*m, §tit K-'O b&XTfWM K-aC> hottflfc^^ttil (LUMO) 

jsitf'^^d^frT-fLil (homo) o-x^^^'-mfi^^-rii-e^^o 
[113] ^2oii«i:i^t«E L^£*1-«:£fl<jfcBffi[3T-**o 
[[34] 112 OHifcO^S8Uifi**«E L3H=-i::j3lt**-JHfcj£®, *U>*>'3fe% 

TfcJg, *Xh*m, K-/<> hisitmflb h O&f&^T-flii (LUM 

o) nxawtmn^^^wim. (homo) <n^*)i>*~-mfo*7F-fmr*$>2> 0 
id 5] mmmi, 2, 4&£i/itmm2 -ci^ l tti e l ^ 

[116] NPB K-7'jft*t*^>v'lfe*lgW|fejte-^a6Ki3J:O f l6jtfe (C I E 
Oxtt) t<0|ia#<^i|iJ5tite*4-^-*-|lI-C*4o 

in 7] np b ¥-7mmtm&K%itm<v%ft\£-?$m&£v%3t& (cieo 

xtt) 4:OH#W«||5e«lf*4r^i-|a-C**o 
[#-^<7)ite^] 
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